Purpose: Despite the recognized relevance of symptom burden in pancreatic cancer, there has been limited exploration of whether an individual patient's satisfaction with the overall quality of care received might influence outcome. We evaluated the relationship between patient satisfaction with health service quality and survival in patients with pancreatic cancer. Patients and methods: A random sample of 496 pancreatic cancer patients treated at Cancer Treatment Centers of America ® (CTCA) between July 2007 and December 2010. A questionnaire that covered several dimensions of patient satisfaction was administered. Items were measured on a seven-point Likert scale ranging from "completely dissatisfied" to "completely satisfied." Patient survival was the primary end point. Cox regression was used to evaluate the association between patient satisfaction and survival. Results: The response rate for this study was 72%. Of the 496 patients, 345 (69.6%) reported being "completely satisfied" with the care provided. Median overall survival was 7.9 months. On univariate analysis, patients reporting they were "completely satisfied" experienced superior survival compared with patients stating they were "not completely satisfied" (hazard ratio = 0.62; 95% confidence interval: 0.50-0.77; P , 0.001). On multivariate analysis controlling for stage at diagnosis, treatment history, and specific CTCA treatment center, "completely satisfied" patients demonstrated significantly lower mortality (hazard ratio = 0.63; 95% confidence interval: 0.51-0.79; P , 0.001).
Introduction
Pancreatic cancer is a common malignancy with approximately 30,000 cases diagnosed every year in the United States. 1 It is the fourth leading cause of cancer deaths in the United States after lung, breast/prostate, and colorectal cancer. 2, 3 Pancreatic cancer is known for its debilitating symptoms and, despite considerable progress in the areas of epidemiology, molecular genetics, diagnostics, operative techniques, and patient management, the overall 5-year survival rate for pancreatic cancer is 4.4%, compared with the survival rate for distant stage pancreatic cancer, which is merely 1.6%. 2, 4 Over 90% of pancreatic cancer patients die within a year of diagnosis and, for the majority of patients, treatment is aimed at palliation of symptoms only. Fatigue, loss of appetite, pain, and reduced physical, cognitive and emotional function are issues of major concern in palliative care of these patients. Though symptom burden in pancreatic cancer is well known, there has been a recent rise in awareness that patients' satisfaction with the quality of the services they receive at a healthcare institution 6, 7 can affect their treatment outcome. Evaluations of service quality in an oncology setting provide important data concerning the patient satisfaction with the quality of care and treatment delivered by physicians, paramedical staff, and the hospital as a whole. 8 Health providers can use data on service quality to design and track quality improvement over time and compare themselves to other health providers (when the same measures are used), as well as to recognize and expeditiously resolve service problems in real time. 9, 10 Evaluation of service quality involves a diverse array of methodologies, including longitudinal surveys, in-depth interviews, focus group discussions, patient panels, consultation of voluntary groups, and analyses of patient feedback and concerns. Such evaluations, when followed by speedy improvements to hospital operations and protocol, can enhance current and future patient satisfaction during and after treatment. Patient-reported service quality surveys are the most widely used method for objectively and systematically determining cancer patients' satisfaction with the healthcare they received.
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There are several studies in the literature that have evaluated service quality in different cancers, such as gastroesophageal, 12 breast, 9,13 colorectal, 14 lung, prostate 15 and gynecological 16, 17 cancers. Collectively, these studies have found that satisfaction with the information provided by medical staff about a patient's illness and the course of treatment is important. This is followed closely by satisfaction with the time spent with the physician and the interpersonal skills of the physician. Other key factors are: waiting time to get an appointment, empathy of staff with the patient, the continuity of care provided, and satisfaction with the nursing staff. 11 Patient satisfaction with their treatment and services from medical providers is often influenced by the patient's overall well-being and health. 18, 19 Similarly, patients who are responding more favorably to treatment will likely have greater survival and are also likely to have better current health and more positive feelings of wellbeing. Thus, there is a nexus among these characteristics, and because patient satisfaction is so commonly assessed in health care, we investigated the relationship between patient satisfaction with service quality and survival in pancreatic cancer patients treated at a national network of oncology hospitals. The current study is a sequel to our recently published study evaluating this relationship in colorectal cancer.
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Materials and methods
Study population
All pancreatic cancer patients were eligible for this study if they were seen in consultation at one of three Cancer Treatment Centers of America ® (CTCA) hospitals between July 2007 and December 2010 and elected to have treatment at CTCA. The three CTCA centers were CTCA Eastern, CTCA Midwestern, and CTCA Southwestern. Patients asked to participate in this study were randomly selected from a population that had not responded to a service quality questionnaire within the preceding 60 days. The surveyed cohort included a total of 496 patients. The study was approved by the CTCA Institutional Review Board.
Service quality questionnaire
The service quality questionnaire used in this study was first implemented in August 2006. The instrument was developed based on input obtained from patient focus groups and survey dimensions that were collated from several existing studies or questionnaires of oncology patients. [21] [22] [23] [24] This service quality questionnaire covers the following dimensions of patient satisfaction: hospital operations and services, physicians and staff, and patient endorsements for others (friends and associates). The questionnaire was administered by trained survey associates at each CTCA hospital during a patient's treatment visit. Eligible patients were typically contacted while they were waiting for various appointments. The survey was paper based and was completed by the patient and returned, during that same visit, to designated locations at each CTCA hospital.
The questionnaire included 13 individual service quality items: "the ease of the registration process"; "the speed of the registration process"; "the timeliness with which care was delivered"; "the ease with which care was delivered;" "team helping you understand your medical condition;" "team explaining your treatment options;" "team involving you in decision making;" "the amount of time spent with you;" "team calling you by your name;" "team genuinely caring for you as an individual;" "team providing you with a sense of well-being;" "'whole person' approach to patient care;" and "satisfaction with the treating medical oncologist (patient's primary physician)." The questionnaire also contained one overall service quality item measured using the following question: "Considering everything, how satisfied are you with your overall experience with the institution?"
Statistical analysis
Patient survival was the primary end point and was defined as the time interval between the date a patient first returned submit your manuscript | www.dovepress.com
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the patient survey and the date of the patient's death from any cause, or the date of last contact/last known to be alive. The 13 individual service quality items and one overall service quality item were used as independent variables in this study.
The survey items were measured on a seven-point Likert-type scale ranging from "completely dissatisfied" to "completely satisf ied." Because of skewed data distributions, each service quality item was dichotomized into two categories for the purpose of this analysis: "completely satisfied" (7) and "not completely satisfied" (1-6). Other control variables investigated for their relationship with survival were age, prior treatment history, stage at diagnosis, sex, and CTCA center. The prior treatment history variable categorized patients into those who had received definitive cancer treatment elsewhere before coming to CTCA and those who were newly diagnosed at CTCA. The stage at diagnosis variable was dichotomized into metastatic (stage IV) and nonmetastatic disease (stages I-III). For CTCA center, dummy variables were created, with CTCA Southwestern as the reference category.
Descriptive statistics and frequencies were computed for each service quality item in the questionnaire. The overall survival was calculated using the Kaplan-Meier method. Service quality items were evaluated using univariate Cox proportional hazards models to determine which parameters showed individual prognostic value for survival. Multivariate Cox proportional hazards models were then performed to evaluate the joint prognostic significance of all service quality items that were significant on univariate analysis after controlling for patient characteristics. We used both a block-entry method (all variables entered together at the same time in one block) as well as the forward stepwise method. The forward stepwise method was used because, as is common in service quality data, many of the individual items are highly correlated. Stepwise regression avoids the problem of multicollinearity because two highly correlated attributes will normally not both be entered in the model. Since "overall patient satisfaction with service quality" is highly correlated with other individual service quality items, it was not included in multivariate Cox analyses when other service quality items were used, in order to achieve model stability. Instead, "overall patient satisfaction with service quality" was analyzed separately after adjusting for clinical and demographic factors.
Cox regression with time-invariant covariates assumes that the ratio of hazards for any two groups remains constant in proportion over time. We checked this assumption by examining log-minus-log plots for the categorical predictors. Potential multicollinearity was assessed in two steps. Large values (above 0.7) of Kendall's tau-b correlation coefficient were used as an initial screen for pairs of service quality measures, with one member of the pair not entered into the multivariate model (the measure that was more meaningful or actionable was retained). Kendall's tau-b is an appropriate measure of association for categorical variables and is commonly used when both variables have the same number of categories. As a second check, the variance inflation factor was used with the final model to verify that multicollinearity was not significantly influencing model coefficients.
25,26
The effect of perceived service quality on patient survival was expressed as a hazard ratio (HR) with 95% confidence interval (CI). A difference was considered to be statistically significant if the P value was less than or equal to 0.05. All data were analyzed using IBM SPSS version 20.0 (IBM, Armonk, NY).
Results
Response rate
A total of 689 returning pancreatic cancer patients were contacted at all three centers combined to participate in the survey between July 2007 and December 2010. However, only 496 patients responded. As a result, the response rate for this study was 72%. Table 1 displays baseline patient characteristics across the entire study population (n = 496). Most patients in the study were newly diagnosed and had stage IV disease Service quality items Table 2 describes patient satisfaction with service quality items pertaining to CTCA's operations and services, as well as CTCA's multidisciplinary patient care team. For the overall service quality item, 345 (69.6%) were "completely satisfied" while 151 (30.4%) were "not completely satisfied" with the care provided. The highest levels of dissatisfaction were observed for the following individual service quality items: "the timeliness with which your care was delivered," "team helping you understand your medical condition," and "team explaining your treatment options."
Baseline patient characteristics
Univariate analysis -predictors of patient survival
Median overall survival for the entire patient cohort was 7.9 months (95% CI: 7.3-8.6 months). The median survival for "completely satisfied" patients and "not completely satisfied" patients was 8.6 and 6.2 months, respectively, log-rank P , 0.001. As shown in Table 3 , six individual service quality items were significantly predictive of survival: "the ease with which care was delivered," "the amount of time team spent with you," "team genuinely caring for you as an individual," "team providing you with a sense of well-being," "team's 'whole person' approach to patient care," and "the treating medical oncologist (patient's primary physician)." In addition, "overall patient satisfaction with service quality" was also significantly predictive of survival. Among the patient characteristics, prior treatment history and stage at diagnosis were significant predictors of survival.
Multivariate analysis -predictors of patient survival
Before proceeding with multivariate analysis, the authors checked the bivariate Kendall's tau-b correlation among the service quality predictors in order to screen for observable multicollinearity. "Ease of the registration process" and Table 2 Service quality items Notes: *Expressed as number (percent). Items were dichotomized into two groups of "completely satisfied" (7) and "not completely satisfied" (1-6). Some sample sizes are less than 496 because of missing responses.
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"speed of the registration process" were highly correlated (tau-b = 0.77). "Team explaining your treatment options" was highly correlated with two items: "team helping you understand your medical condition," (tau-b = 0.76); and "team involving you in decision making," (tau-b = 0.72).
The six service quality items shown to be significant upon univariate analysis did not show high correlations with any other item. As a result, it was decided to include all of those six items in the multivariate Cox modeling. Table 4 displays the results of the multivariate Cox regression for the following two models: Model I investigates the six individual service quality items controlling for stage at diagnosis, treatment history, and CTCA center; Model II investigates the overall service quality item controlling for stage at diagnosis, treatment history, and CTCA center. In Model I, the only service quality item that was significant was "team providing you with a sense of well-being;" stage at diagnosis, prior treatment history, and CTCA center were also found to be statistically significant. In Model II, the item pertaining to overall service quality was found to be significant along with both stage at diagnosis and treatment history; stage at diagnosis, prior treatment history, and CTCA center were also found to be statistically significant. The results of both models were confirmed using the forward stepwise approach. Variance inflation factor values for the service quality measures ranged from 1.5 to 2.5, none of which indicate a significant problem with multicollinearity.
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There was no evidence of nonproportional hazards in the multivariate models presented.
Discussion
The present study investigated the association between patient satisfaction with service quality and survival in pancreatic cancer patients treated in an acute care, national oncology hospital network. The univariate and multivariate findings of this study suggest that when patients are satisfied with the healthcare, they might experience positive emotions that may favorably influence biologically relevant factors (eg, enhanced immune function, patient focus on maintaining adequate nutrition). Another possible interpretation is that a third variable, such as the patient's general state of health, which was not measured in the current study, may affect both patient satisfaction and survival, leading to a spurious association. Patients with a better state of general health may have rated their satisfaction with service quality more highly than did patients whose general health was not as good.
Patient satisfaction (which is often assessed by heath care organizations) may be viewed as a useful, if imprecise, indicator of survival in pancreatic cancer patients, whether Notes: *P , 0.05. Individual and overall service quality questions were dichotomized into two categories: "completely satisfied" (7) and "not completely satisfied" (1-6). "Not completely satisfied" was the referent group.
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Dovepress that association be due to improved general health, more positive emotions, or a combination of these. Although clinical indicators of prognosis are primary, these findings suggest that health care providers pay close attention to those patients who are less than completely satisfied during treatment. Doing so and alleviating any readily remedied causes of dissatisfaction may improve patient commitment to treatment protocols and secondary factors, such as adequate nutrition.
A recently published prospective cohort study by Fenton et al 27 investigated the relationship between patient satisfaction and mortality in adult respondents. Patient satisfaction was assessed using five items from the Consumer Assessment of Health Plans Survey. It was found that respondents in the highest patient satisfaction quartile (relative to the lowest patient satisfaction quartile) had higher mortality (adjusted HR, 1.26; 95% CI, 1.05-1.53). These results are in contrast to the results observed in our study, where better overall patient satisfaction was associated with greater survival. However, there are several differences between our study and the one by Fenton et al that are worth mentioning. The patient population in the Fenton study comprised a national sample of adults with a variety of underlying medical conditions excluding cancer. Further, the Fenton study did not include psychosocial measures of patient satisfaction apart from the question on "time spent with the physician." Finally, the Fenton study did not adjust for the main underlying disease/medical condition although the authors did control for a surrogate measure of underlying disease, the self-reported health. This suggests that the relationship between patient satisfaction and survival might well be a function of the underlying disease population being investigated. Clearly, future prospective studies among diverse patient populations are warranted to better elucidate the relationship between patient satisfaction and survival.
Several limitations of the study require acknowledgment. The patient cohort was limited to only those patients who spoke English, so this study sample is, therefore, not broadly representative of pancreatic cancer patients in general. Our study, which is exploratory and hypothesis generating by nature, used a nonvalidated patient satisfaction questionnaire. Further, as discussed above, it might be argued that patients with greater satisfaction with service quality might be the ones with better general health, leading to a confounded association between patient satisfaction and survival. However, we did control for the effects of tumor stage and prior treatment history in our analysis. These two variables can be considered proxies for self-rated health given that patients with advancedstage disease who have been extensively treated are likely to have worse general health compared with patients who Notes: *P , 0.05. Individual and overall service quality questions were dichotomized into two categories: "completely satisfied" (7) and "not completely satisfied" (1-6). "Not completely satisfied" was the referent group. Model I investigates the individual service quality items controlling for stage at diagnosis, treatment history, and CTCA center; Model II investigates the overall service quality item controlling for stage at diagnosis, treatment history, and CTCA center. Abbreviation: CTCA, Cancer Treatment Centers of America ® .
are newly diagnosed with early-stage disease. That said, it is imperative for future studies to control for self-reported health when analyzing the relationship between patient satisfaction and survival. Finally, we could not perform a comparison of baseline characteristics between responders and nonresponders since we did not have any information available on nonresponders. The strengths of our study include: a large randomly selected sample size, the fact that we measured service quality as close to the time service was delivered as possible, and the fact that we used patient survival (the most objective and most commonly used health outcome measure in oncology) as our dependent variable. To the best of our knowledge, this exploratory study is the first in the health care literature to report on the association between patient satisfaction with service quality and survival in a large sample of patients with advanced pancreatic cancer. Based on this provocative observation, it is reasonable to suggest that further exploration of a possible meaningful relationship between patient satisfaction with the care they have received and outcome in this difficult malignancy is indicated.
Conclusion
We demonstrated the predictive significance of patient satisfaction with health service quality as it relates to patient survival in pancreatic cancer. We identified two key independent service quality predictors of patient survival: "team providing you with a sense of well-being" and "overall patient satisfaction." These are entirely new findings in the literature, to the best of our knowledge.
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